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2 Clains. 

The invention described herein, if patented, 
may be nanufactured and used by or for the 
Government for governmental purposes, Without 
the payinent to me of any royalty thereon. 
My invention relates to a method of making 

footWear lasts. 
The usual procedure in the manufacturing of 

footwear lasts is to employ the services of a highly 
skilled master model last naker, Who forts or 
Carves the master model last fron a Solid block 
of wood or the like. The services of this highly 
skilled craftsman are very costly, and the design 
of the particular last stems largely from his 
personal experience and skill in the art, aided by 
Various sources of dimensional data, and style 
information which the particular last maker 
possesses. The finished master model last may 
prove very satisfactory, but there are certain dis 
advantages inherent in this method of making 
the naster model last by hand. The fore ost 
anong these disadvantages is the lack of any 
definite or fixed Scientific approach to the prob 
len, and the resulting difficulty in establishing 
he exact, shape of the last, particularly in cross 
section, at the several critical points on the last, 
Such as the toe, ball, Waist, heel, etc. The finished 
naster model can, of course, be measured at 
various points, but initially in the design of the 

a.Stei Odel there is no accurate Scientific ap 
proach in developing the shape at the critical 
points, other than the above mentioned personal 
skill of the CraftShan, based largely upon ex 
perience. 

In my in ethod, the services of the master model 
last maker may be dispensed with entirely, and a 
sinulated naster aodel last Inay be accurately 
and scientifically designed at the drafting board, 
using known dimensional data, to determine the 
-shape of the last at several critical points there 
on. The drafts an develops Several critical cross 
sectional shapes for the simulated master model 
on the drafting board, such as the cross sectional 
shapes at the toe, ball, waist, heel, etc., and from 
these cross sectional shapes or profiles, a series of 
last sections or templets are made, which accur 
ately correspond peripherally to the shape of the 
desired last at known longitudinal points upon 
the last. The last sections or templets are then 
assembled in spaced end to end relation about a 
common longitudinal axis through the templets, 
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and the assembled last sections are then Sup- . 
ported and turned in a copying lathe or the like, 
and there serve the purpose of the usual hand 
made master model last in the production of addi 55 

2 
tional wooden last models, from which the final 
production last may be made. 
When the assembled last sections or templets 

are thus used in the copying lathe to simulate 
the usual master model last, the lathe produces 
in the rough model block or cob a series of 
peripheral cuts which accurately establish the 
cross sectional shape of the last model being 
produced, at the several critical longitudiinal 
points upon the same previously mentioned. It 
is then merely necessary to finish the last model 
in the lathe by cutting away or removing the ina 
terial on the block or cob between the Spaced pe 
ripheral cuts produced by the use of the asserabled 
templets. The last models produ2ed by this 
method are believed to be more Scientifically a C 
curate and more dimensionally correct for 3, 
given size of last than those models which would 
normally be produced where the handmade mas 
ter model is used to guide the cutting tool in the 
copying lathe. 

Additionally, the production of the Woeden last 
models can be accomplished with the Combined 
services of the drafting board designer and the 
ordinary copying lathe operator who need possess 
no particular skill or knowledge With respect to 
last making. 

Accordingly, the main object of the invention 
is to provide a method of making in proved last 
models from Wood or the like in a copying lathe, 
from a simulated master model last Which is ex 
tremely accurate at the desired nuisaber of Critical 
points upon the last. 
A further object is to provide a nethad of the 

above-mentioned character which is economical 
and tire saying, and also easy to practice Without 
the services of highly skilled craftSiren. 
Other objects and advantages of the in Veitio: 

will be apparent during the course of the follow 
ing description. 

in the accompanying drawings, forming a part 
of this application, and in which like numerals 
are employed to designate like partS throught:t 
the S3ine, 
Figure 1 is a side elevation, partly diagrarinatic 

of a wooden last model being turned in a copying 
lathe, which also utilizes a simulated faster 
model last constructed in accordance with the 
present invention for guiding the follower ea 
ment or model wheel of the copying lathe. 

Figure 2 is a plan view, pastly diagrarianatic 
of the same, 

Figure 3 is a side elevation of 8, party finished 
last model made in accordance With my reihof, 

Figure 4 is a plan view of the same, 
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Figure 5 is a side elevation of a finished last 
node izade in accordance With the lethod, 
Figure 5g is a transverse vertical Section on 

line 50-5 of Figure , 
iFigure 6 is a Sinihilal Section on line 6-6 of Fig 

uare 1, 
Figure 7 

Figure 1, 
Sigure 8. 

Sigure 1, 
Figure 9 

Figure 1, 
Figure 10 is a similar Section on line - of 

Figure 1, and, 
Figure 11 is a side elevation partly diagram 

matic of a last model being made in a copying 
lathe in accordance With a modification of my 
Inlethod. 

In the drawings, where for the purpose of illus 
tration are shown preferred embodiments of the 
invention, attention is directed first to Figures 
to 10 inclusive, wherein the numerals 5 and 6, 
respectively, designate generally the follower ele 
nent or rode wheel and the cutter of a CO 
ventional copying lathe. Such a copying or last 
lathe is shown, for example, in Figure 1 of U. S. 
Patent No. 2,336,049, and as such forms no part 
of the present invention, and need not be de 
scribed or shown in detail. The copying lathe 
includes the usual head stock and tail stocks 
3 and 9. A rotatable chuck 2 is journaled 
upon the head stock for holding engagement 
With the last, nodel to be forged in the lathe, 
and a pair of centers 2 and 22 are carried by 
the tail stocks 3 and 9 for engagement With 
the Work to be turned in the lathe. The Chuck 
2 is rotatable With a spindle 23, journaled upon 
the head stock , and this spindle extends be 
yond both sides of the head stock and carries a 
second chick or socket, 24 for connection with 
the simulated naster model last to be described. 
As previously stated, the construction of the last 
lathe is entirely conventional, and only sufficient 
elements of the lathe have been shown and de 
scribed to permit a proper understanding of the 
method, insofar as the same is performed or 
practiced in connection with the lathe. 
The sinulated naster model last comprises a 

plurality of flat last sections or plates 25, 26, 27, 
28, 29 and 39 of metal or the like, and each of 
these last sections has a marginal or peripheral 
shape which has been accurately predetermined 
from given dimensional information at the draft 
ing board. The individual last sections or plates 
accurately correspond peripherally to the cross 
Sectional shape of the desired last model at a 
plurality of longitudinally spa feed points upon 
the last, and it should be understood that in the 
practice of my method any desired number of the 
last sections or plates inay be made up and as 
Sembled in a manner to be described for produc 
ing the simulated in aster model last. 
to practice the method by making the six last 
sections 25 to 3, which establish the cross sec 
tional shape of the desired last model, at the 
six points upon the last which are generally con 
sidered to be critical, such as at the toe, ball, 
waist, heel, etc. When the last sections or plates 
corresponding to these critical points are en 
ployed, and additional last sections are used be 
tween the six critical sections, the accuracy of 
my method will be increased, as Will be seen here 
inafter, but it is believed to be unnecessary in 
the satisfactory practice of the method to ever 

is a similar section on line 7-7 of 

is a similar section on line 8-8 of 
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4. 
templets. The last Sections 25 to 3 may have 
any desired thickness, and it is preferred to make 
them relatively thin, as shown in the drawings, 
although thick enough to properly engage the 
model wheel 5. 
At the drafting board, not only the rinarginal 

or peripheral shapes of the last sections 25 to 3 
are determined, but also their theoretical centers 
With respect to the theoretical longitudinal axis 
of the last. At these centers, the last sections 
25 to 30 are provided with axial openings for 
the reception of a single longitudinal rod or 
arbor 3, upon which all of the last sections 25 
to 30 are mounted, at right angles thereto. The 
arbor 3 has a longitudinal keyway 32 formed 
therein, for receiving a plurality of keys 33, also 
engaging Within keyways 34 formed in the open 
ings or bores of the several last Sections 25 to 
30. Spacer sleeves 35 of accurately predeter 
nined lengths are mounted upon the arbor 3, 
between the Several plates or last Sections 25 to 
30, and the Spacer Sleeves serve to maintain the 
Several last sections spaced apart longitudinally 
the proper distances, which distances are accu 
rately predetermined at the drafting board. By 
virtue of their keyed connection with the arbor 
3, the Several last Sections 25 to 36 are all accu 
rately positioned circumferentially With respect 
to the longitudinal axis of the last and with re 
spect to the arbor. End Spacer sleeves 35 and 
3 are mounted upon the arbor 3 outwardly 
of the endnost, last Sections 25 and 3, for posi 
tioning the endnost last sections against axial 
novelinent toward the ends of the arbor. One 
end of the arbor may be screw-threaded for the 
reception of a nut 38, serving to Secure the last 
sections 25 to 38 and the sleeves 35, 36 and 37 
upon the arbor 3. The opposite end of the arbor 
3 may be provided with an enlarged shoulder 39, 
against which the adjacent end Spacer sleeve 3 
abuts. 
The arrangement is such that the arbor 3, 

last sections 25 to 36 and spacer sleeves consti 
tute a rotatable unit, simulating the usual hand 
made master model last, and serving as a pat 
tern or guide for the model wheel 5 of the copy 
ing lathe. 
The thus assembled simulated master model 

last is mounted between the center 22 and rotary 
chuck or Socket 25 of the copying lathe, as shown 
in Figures 1 and 2, and an oversize wooden last 
block or 'cob' is to be turned into the desired 
last model is positioned between the center 2 
of the lathe and the rotary chuck 2 to be driven 
by tha chuck. The arrangement is such that 
the simulated master model last comprising the 
last sections 25 to 3 and the last block 4 turn 
in unison in the copying lathe, and the heel ends 
of the last block (and simulated master model 
last are arranged innermost in the lathe in op 
posed relation, as shown. 
When the lathe operates, the follower or model 

wheel 5 is brought to bear against the periphery 
of the first last section 33, as shown in Figure 1, 
and a first peripheral groove 4, arcuate in cross 
Section is forined in the last block 40 near the 
heel end of the same. The depth of penetration 
of the cutter G is of course controlled by the 
model Wheel 5, which rides upon the last sec 
tion 38, and the bottom of the arcuate groove 4 
accurately defines the peripheral shape of the 
last model being formed at the critical heel por 
tion of the same. The model wheel 5 is then 
advanced by the operator to the second last sec 

use an unduly great number of last sections or 75 tion or plate 29 which now serves as a templet 
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or guide for the model wheel, and the cutter 6 
will likewise be advanced along the last block 
AE to the proper position for forming the next 
arcuate groove 2 in the last block, for accu 
rately defining the peripheral shape of the last 
model at the next critical point. in like man 
iner, the rode wheel 5 is successively advanced 
to ride upon the larginal edge or periphery of 
the other last sections or templets 23, 2, 26 and 
25, and When this is done the cutter 6 succes 
sively forms in the last block 3 the additional 
arcuate grooves 43, ié, 45 and 45, and thereby 
establishes accurately the peripheral or cross sec 
tional shapes of the last iode being produced 
at the other critical points along the same. 
When the formation of the Several giogves 

to has been completed, the exceSS material of 
the block 4 between the grooves is renoved, 
along an imaginary contour Surface extending 
adjacent to the bottons of the several grooves 
to 6 at a peripheral points about the grooves. 
his finishing of the last model may be accom 

plished in the copying lathe with relatively rough 
cuts to produce a semifinished last model Such 
as that illustrated in Figures 3 and 4 of the 
drawings, wherein most of the excess material 
between the grooves 4 to S has been renoved. 
The finished or completed last model ilius 
trated in Figure 5 is finally produced by hand 
with a rasp or the like, Minor finishing opera 
tions such as dressing of the heel and toe ex 
trenities of theast model and Saiding or polish 
ing of the model may be performed in any pre 
ferred manner. 
The in portant point is that the bottons of 

the several grooves 4 to 46 establish the Several 
critical croSS Sectional shapes for the Sought last 
model, and it may be readily understood that 
the accuracy of the method may be increased by 
employing additional templets or last Sections 
Similar to the last Sections 25 to 3 in between 
the critical last Sections 25 to 3. Any desired 
number of additional last Sections inay be en 
ployed, in which case the lengths of the spacer 
sleeves 35 are altered to maintain the last Sec 
tions properly spaced apart longitudihaliy Upon 
the arbor 3. In any event, the last sections are 
assembled and keyed to the arbor in longitudi 
inally spaced relation to form a rotary unit or 
pattern simulating the usual handinade master 
model last, and the simulated innaster model last 
guides the model wheel 5 of the copying lathe 
during the formation of the desired wooden last 
node from the last block 49, as described above. 
In Figure 11 of the drawings I have shown a 

modification of my method, wherein the iden 
tical last a the shown in connection. With the 
first form of the invention is employed for pro 
ducing the same end product or last model 4 
from the same cob or last block 9. Hoifever, in 
the form of the invention illustrated by Figure 
1, mount upon the arbor 3 a. plurality of rela 

tively wide last sections or templets (8, 9, 5, s, 
52, 53 and 56, corresponding generally to the last 
sections 25 to 3, but being keyed to the arbor 
3 in longitudinally opposed end to end contact 
ing relation. With this arrangement, no Spacer 
sleeves are needed between the Several last Sec 
toins making up the simulated master modella.St. 
the several contacting last Sections 8 to 54 have 
peripheral or marginal shapes similar to the 
shapes of the last sections 25 to 3 and deter 
mining or establishing the peripheral shape of 
the finished model last 67 at a desired number 
of longitudinal points upon the Sane. I have 
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6 . 
shown the several contacting last sections 8 to 
54 relatively thick, for the purpose of simplifi 
cation, and it should be understood that the con 
tacting last sections may be made nuch thin 
e and more numerous if desired. When this 

is done, the accuracy of the for of the method 
shown in Figure 11 will be correspondingly in 
creased, and an increased number of peripheral 
grOOWes Will be fortined Within the last, block A. 
During the practice of the form of the method 

shown in Figure 11, the model wheel 5 is 
brought to bear Successfully upon the peripheries 
of the contacting templets or last sections 8 to 
54, and as the copying lathe turns the work, pe 
ripheral grooves 55, 56, 5, 53, 9 and 6 are 
formed in the last block 4, as shown. The fin 
ishing of the last model Ág in the lathe is now 
done in the identical manner described in con 
nection with the first form of the invention. 
During the practice of the form of the lathod 
illustrated in Figure 11, while the model. Wheel 
5 is bearing against the periphery of the par. 

ticular last Section, such as the Section S is in 
Figure li, the side of the wheel 5 engages the 
corner of the next adjacent last Section, such as 
the last Section 53, this steadies or controls the 
location of the last wheel 5, and also positions 
the cutter element 6 for forming the particular 
grOOWe in the last block 4. It Will be evident 
from the above description that in the practice 
of this Second form of the method, if the indi 
Widual last Sections on the arbor 3 are arranged 
in end to end contacting relation and are thin 
and nurnerous enough, a large number of periph 
eral grooves will be formed within the last block 
4. and the last model 3 will be produced by the 
method with a high degree of accuracy. 

in View of the more detailed description in 
connection with the first form of the invention, 
it is believed that no further description is nec 
eSSary in connection with the modified for 
Shown in Figure 11. 

It is to be understood that the forms of the 
invention, herewith shown and described are to 
be taken as preferred examples of the same, and 
that various changes in the shape, size and ar 
rangement of parts may be resorted to, without 
departing from the spirit of the invention or 
SCOpe of the subjoined claims. 

I claim: 
1. A method of Inaking a master raodel shoe 

last, comprising drawing irregular cross sectional 
shapes of the desired shoe last at a plurality of 
longitudinally Spaced points along the last with 
respect to a common longitudinal axis through 
the last, forning a plurality of separate rela 
tively thin templets having peripheral shapes 
conforming to the drawn cross sectional shapes, 
assembling the templets in spaced relation cor. 
responding to Said longitudinally spaced points 
along the last and holding the templets against; 
individual endwise and rotational novelinent, ro 
tating the assembled templets about said corn 
raon longitudinal axis as a unitary pattern in a 
copy lathe, Simultaneously turning an oversized 
last block in the copying lathe while the fol 
lower element of the lathe is held Successively 
in engagement with the peripheries of the sepa 
rate templetS and thereby forming peripheral 
grooves in Said block, the bottons of the grooves 
establishing the cross sectional shapes of the 
naster model shoe last at longitudinaliy spaced 
points along the same corresponding to the spac 
ing of Said templets, and then removing the por 
tions of the oversized last block between said 



2,666,464. 
7 

grooves along an imaginary contour surface ex 
tending adjacent to the bottoms of the several 
grOOveS for completing the master model shoe 
last. 

2. A nethod of making a master model shoe 
last, Coimprising forming a plurality of separate 
relatively thin teaplets having irregular periph 
eries for establishing cross sectional shapes of 
the desired master model shoe last at a plurality 
of longitudinally spaced points along the same 
With respect to a common longitudinal axis 
through the shoe last, assembling the templets 
in spaced relation corresponding to said longi 
tudinally Spaced points along the shoe last and 
holding the templets against individual endwise 
and rotational novement, rotating the assem 
bled templets about said common longitudinal 
axis as a unitary pattern in a copy lathe, simul 
taneously turning an oversized last block in the 
copying lathe, while the follower element of the 
lathe is held Successively in engagement with the 
peripheries of the templets and thereby forming 
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peripheral grooves in said block which are arcu 
ate in CrOSS Section, the bottoms of the arcuate 
grOOVeS establishing the croSS Sectional shapes 
Of the master model shoe last at longitudinaliy 
Spaced points along the same corresponding to 
the Spacing of Said templets, and then removing 
the portions of the oversized last block between 
Said grooves along an imaginary contour surface 
extending adjacent to the bottoms of the arcu 
ate grooves for completing the master model Shoe 
last. 
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